Among the pharmacological problems raised by the study of the biological properties of cortisone is the existence of other substances exhibiting the same or similar properties.
Hydrocortisone is already in practical use, and although not much more active than cortisone, in the acetate form it presents greater local antiphlogistic activity. Aldosterone which has been introduced into medical use in the last 2 years, has a marked action on electrolyte metabolism, but its antiphlogistic action is nil. Recently three new steroids possessing anti-inflammatory properties superior to those of cortisone have been reported: 9-m-fluoro hydrocortisone (Boland and Headley, 1954; Ward and others, 1954) , metacortandralone and metacortandracin (Bunim and others, 1955; Ballabio and others, 1955, a, b; Sala and others, 1955, a, b) .
Bunim states that metacortandralone represents a great step forward in the treatment of rheumatic diseases with adrenal hormones because it is three or four times more active than cortisone, and does not affect the electrolyte and the nitrogen metabolism unfavourably, at least within the limits of therapeutically active doses.
This report deals with our clinical experience in the last 3 months in the treatment of rheumatic diseases with metacortandracin and 9-a-fluoro hydrocortisone.
Material
This study was conducted with 36 patients, some of whom have been under our control for several years. This facilitated comparison with previous treatments, as the results could be exactly defined over a long period.
Methods
Both steroids were administered orally; the total daily dosage was divided into three or four doses, according to quantity.
Initial "suppressive" doses were gradually reduced to the minimum maintenance dose. The initial dose was approximately 30-50 mg. for metacortandracin and 8-16 mg. for 9-x-fluoro hydrocortisone. The maintenance doses varied widely from case to case, ranging from 15 to 30 mg./24 hrs for metacortandracin, and from 6 to 8 mg. for 9-cx-fluoro hydrocortisone. The duration of treatment was determined by the clinical course; in some cases treatment is still being continued and follows the schemes of long-term treatment already devised for cortisone. The laboratory tests used were as set out in Table 1 . 
Results
Anti-Rheumatic Activity.-ln all cases, a marked anti-rheumatic action followed the administration of metacortandracin and 9-%-fluoro hydrocortisone. All the patients showed a marked subjective improvement within a few days, with reduction of pain and stiffness and relief of aching on motion.
The objective improvement included disappearance or reduction of muscular and articular stiffness and swelling, and lessening of articular tenderness. was rapid during the very first days of treatment and then became gradual; pain soon disappeared, but days or weeks were required to achieve the maximum effect on stiffness and swelling. In most cases the local improvement was accompanied by disappearance of fever, haemopoietic stimulation, return of strength and appetite, increase of weight, and proportional euphoric state. This was similar to what has already been observed with Compounds E and F, so that metacortandracin and 9-m-fluoro hydrocortisone may be said to possess all the anti-inflammatory and anti-rheumatic properties of cortisone and hydrocortisone.
The case-list contained in Table II shows that the indications for metacortandracin are the same as for cortisone.
A sharp decrease was observed in the sedimentation rate (Katz index), in some cases greater than that obtained with cortisone. A decrease was observed in serum mucoproteins similar to that obtained with cortisone. The antistreptolysin titre decreased and in some cases reached values below those obtained with cortisone.
The electrophoretic pattern in some cases was clearly modified but did not become completely normal: the most important changes were represented by albumin increase and a decrease of total globulins, especially of the fraction.
Treatment with cortisone, hydrocortisone, or both, had previously been given to 23 of the 36 patients studied.
In Table II Side-Effects.- Table III summarizes the secondary effects which were observed, those seen with cortisone treatment being used as a reference.
All the side-effects were transient and ceased when treatment was withdrawn.
Of all the data given in Table III the most important are those presumably related to increased corticoid activity. cortisone and metacortandracin. The former caused oliguria with retention of Na and Cl, rapid increase in body weight, and sometimes loss of K ( Figs I and 2 ). The constancy of the endogenous creatinine clearance makes the sodium and chloride retention referable to tubular reabsorption. Metacortandracin does not produce a positive sodium balance; it is evident from our cases that it has a diuretic effect and increases the elimination of sodium and chloride; the increased output of sodium into the urine may be explained by inhibition of tubular reabsorption (Figs 1 and 2) .
Metacortandracin does not markedly modify the concentration of plasma electrolytes, 9-a-fluoro hydrocortisone increases plasma sodium and chloride and markedly reduces plasma potassium, to the point of reaching pathological values (Fig. 3 , overleaf), with possible alterations of the electrocardiogram by lengthening of Q-T space and displacing the S-T segment, depression of T wave, appearance of U wave. In every case, a fall of haematocrit occurred, as an expression of hydraemia and haemodilution. Both extracellular and intracellular water increased under 9-x-fluoro hydrocortisone, while metacortandracin did not modify the fluids compartments. On serum cholesterol, 9-oc-fluoro hydrocortisone appears to have no action, but metacortandracin sometimes increased the total serum cholesterol.
Uric Acid.-The effects on uric acid metabolism was studied in two normal and four gouty subjects. In normal subjects 9-a-fluoro hydrocortisone and metacortandracin caused no change in blood uric acid levels; the urinary uric acid seems to fluctuate more with urine volume than with the administration of hormones.
Four cases of gout were treated with metacortandracin: there was a favourable effect on the symptomatology, a slight reduction in blood uric acid, and a slight increase in the daily urinary output of urates. The increased excretion of urates may be attributed to the inhibition of tubular reabsorption of urates.
Adrenal Function.-Metacortandracin significantly and constantly lowered the level of blood eosinophils, while 9-om-fluoro hydrocortisone had no such action (Figs 1 and 2) .
The levels of urinary 1 7-ketosteroids were decreased by hormonal administration even in those cases whose excretion was abnormally low, owing to former cortisone therapy.
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9-a-fluoro hydrocortisone exerts a strong mineralocorticoid activity which leads to water and sodium retention and potassium excretion, and to an increase of body fluids in both extracellular and intracellular space; the decrease in plasma potassium was especially marked. These effects explain the increase in body weight and blood volume, the appearance of oliguria and oedema, the increase in blood pressure, bradycardia, and some E.C.G. changes.
On the other hand, metacortandracin does not interfere unfavourably with water and salt balance, and may even increase sodium and water excretion. This absence of water and sodium retention is sufficient for us to consider metacortandracin useful in anti-rheumatic therapy, not only in avoiding secondary phenomena but also in enabling antirheumatic therapy to be extended to cases which were previously considered hazardous, particularly those with active carditis complicated by heart failure.
Both steroids produce a state of hypercorticoidism (acne, hirsutism, rounding of face, etc.) and inhibit adrenal function, as evidenced by the decrease of urinary 17-ketosteroids. The extent of this action will be tested by long-term schedules of treatment.
Biological Considerations.-In metacortandracin the potentiation of the anti-rheumatic and antiphlogistic properties is combined with the loss of one of the most important metabolic actions of corticoid hormones. The possibility of a dissociation between metabolic and anti-phlogistic properties is suggested, and this observation should lead to a further search for steroids with exclusive or predominant anti-inflammatory activity.
The fact that 9-oc-fluoro hydrocortisone is a stronger mineralocorticoid than desoxycorticosterone and also possesses anti-inflammatory properties seems to minimize the possibility of the existence of two groups of opposite corticoids, the former having mineralo-active and prophlogistic properties and the latter glyco-active and antiphlogistic properties.
Summary
(1) The anti-rheumatic activity of metacortandracin and 9-oc-fluoro hydrocortisone is 3 to 5 and 8 to 10 times stronger than cortisone.
(2) Metacortandracin does not interfere with salt and water balance; glucose tolerance and insulin sensitivity are decreased; pre-existing diabetes is aggravated.
(3) The absence of mineral activity in metacortandracin represents a step forward in antireactional therapy and allows the extension of anti-rheumatic therapy to forms of active carditis complicated by heart failure.
(4) 9-a-fluoro hydrocortisone has a marked mineralocorticoid activity; it increases sodium re-absorption and potassium excretion, and increases both extracellular and intracellular fluids. The serum potassium levels are much reduced, Na values very slightly increased, and haematocrit values reduced.
(5) The increased effect of 9-a-fluoro hydrocortisone on electrolytes lessens its usefulness in the treatment of rheumatic diseases.
(6) Both steroids produce a state of hypercorticoidism and inhibit adrenal function; metacortandracin decreases the circulating eosinophils.
(7) Since the anti-rheumatic activity of 9-oc-fluoro hydrocortisone was demonstrated, no relationship between the mineral and prophlogistic activity of the corticoids has been apparent.
The metacortandracin was kindly supplied by Lepetit S.A., and the 9-cx-fluoro hydrocortisone by Farmitalia S.A.
